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The organization and costing of the satellite service systems were addressed in the program planning 
subtasks. 
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This chart shows an overview of the tasks which made up the Satellite Services System Analysis Study 
and their progression. 
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Grapple Fixture Attach Options 
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ICE-TONG ATTACHMENT 




APPLICATION : The Portable Foot Restraint is included as part of the Standard mission support modules 

which are intended to support all service missions. 
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PORTABLE FOOT RESTRAINT 




ROLL AXIS ATTACH STUD 




Female Support Receptacle 
Portable Foot- Restraint 
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Deployment and Earth Return. The former mission class has no need for the ground and the latter is 
provided with mission specific umbilical having its own ground; see next chart. 
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OPERATION: (continued) 

Mating procedures are always manual, whether performed prior to Orbiter launch or as a part of EVA 
activities after satellite recovery for servicing or earth return. After insertion of the male 
connectors in the female receptacles, final lock-in is accomplished through a quarter turn of the large 
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Since the setting time for the particular mixture used in the repair kit was considerable in excess of 
that required in this application, the mixture ratio and thus the relative volumes of the resin and 
catalyst chambers require redesign. Final mixture ratios for this application remain to be determined 
on the basis of time line analysis and simulation. 

APPLICATION : As a part of the Sharp Edge Padding Kit, the Applicator is included on all service missions. 
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DEPLOYMENT AND MAINTENANCE PLATFORM 
(SATELLITE EXTRACT/ INSERT PIVOT/ROTATE TABLE) 

PURPOSE: The "Satellite Extract/Insert Pivot/Rotate Table" was identified as a needed service tool in 
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OPERATION: (Continued) 

takes place. Finally, the RMS is engaged, latch mechanisms released and the satellite is removed to 
the deployment position and attitude. Retrieval and stowage of a satellite for earth-return is the 
reverse of the foregoing procedures. In missions where refurbishment, equipment change-out, and 
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PURPOSE: This structural assembly serves several functions. In the first of these, it is used as 

an intermediate stowage or handling area when a number of tools must be brought from the stowage 
container to the satellite work site. Secondly, it provides an open, flat surface used as a work 
bench for planned and unscheduled service operations. Finally, it serves as a cargo tie-down platform 
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PLANNING PERSPECTIVE 
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To provide the maximum cost benefits and to simplify the functioning of a satellite servicing system, 
an integrated effort is indicated in which common equipment and facilities are utilized. This program 
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The principal objective of the implementation is a standardized space servicing system utilized 




INTERNATIONAL 





3-14 



fli 

2 

O 

•aa<a 

-H 

7^ 

o 

to 

to 

< 

3 


O 

3 


CP 

Of 

Of 

(P 

n> 

Q. 

a— .4 

2 

-3 



3 

rt 


a 



3 


CO 


Of 

CP 

< 


VO 

to 

o 

a>^ 


r+ 

cr 

— j 

^a 

c 

-o 

CP 

3 

O 

Of 

O 

«Ja 

— j 

o 

Oi 

Of 

3 


Of 

3 



— <a 

CP 


o 

< 

CP 


3 

rl- 


rt 

to 


rp 


aO 

^a 

3 

3" 

,d- 

CP 


OI 


o 

c 

O 

O 

CP 





o 

a-Ja 

^a 

3 

Of 



,cr 

to 

“O 


3 

“3 


n 

3 

O 




(P 

(3 

3 

O 

3“ 

rt- 

3 


aia^ 


-s 


CP 

“h 


^a 


d- 

^a 

n 

Of 


3 


3 


Of 

3* 

3 

O) 

rf 

</) 

r*f- 

rf- 

CP 

■aia 


CP 






3- 

-s 

.n- 

to 


rt 


O 

^a 

Of 

^a 

3 


CP 

o 

CP 

O 

3 

3 

3 

to 



3 

-5 

O. 

3 

to 

rt- 

O. 


f+ 

o 

Of 

cr 







to 

-h 

-5 

MJa 

rt 

O 

o 

Of 

CL 

CP 



Of 

d- 

O 

3 

ro 

«aJ 

CP 


rt- 

rt- 

c+ 

CP 



3 


to 

c 

3* 

=T 

CD 

"S 

3 

to 

rf* 

*< 


^a 

CP 

CP 



CP 

c 

fP 


O 




Of 

o 

Of 

o 

"5 

-3 

3 

CP 

Of 

V) 

3 

-5 

-s 

3" 

to 



3 

3 

<jJ 

rt 


1 



Of 

ri- 

CP 

3 


O 

rt- 

o 

V) 


3 

3* 

3 

mmJ 


3 

3* 

-p 

■3 

3 

3 

CP 

ci- 

^a 

to 

O 

CD 

cr 

Of 

O. 

CP 

laJa 


CP 


3 


«^a 

o 


o. 

-s 

^a 

Of 

«Ja 

o 

3 

rt 

(P 

n 



to 

n- 

rt- 

3 

Of 

CP 


Of 

r+ 

t/> 


«Ja 

co 

to 

3 

-s 

to 


O 

-3 

n- 

O 



CP 


rl- 

(P 


Of 

3" 

3 

Of 

rt 

3 

o 

Of 


3* 

o 

Of 


3 


< 

3 

r+ 

rt* 

CP 

CP 


O 

3 

Of 

CP 

fP 


3" 




-h 


3 

3 

-5 

O 

Of 

O 

< 

ri- 


^a 

to 

p-ia 

Of 

3 

rt 

-s 

CD 

3* 

CP 

CP 

-t> 

3 

rt 

to 


cr 

3" 

CP 

o 

Of 

CP 

OQ 

«aia 

• 

fP 

^a 

^a 


2 

r+ 

3 


o 


Of 

rl- 

CP 

< 

3 

•Ja 


O 

3 


-s 

CD 

— 

Of 

o 

o 

< 

— h 

to 



-s 

CD 

-5 

3 

3 

CP 


• 


<< 


CO 

•a^ 



3" 

rt- 




3* 


o 

CP 

d- 

«^a 

3* 



CP 

Of 

r+ 

3 


O 

r> 

fP 

— f 


jD 

tn 

O 

to 

3 




3" 


c: 

CP 



«Ja 

Of 


to 

^a 


mmU 

Q. 

or 

3 

3 



Of 

to 


•o 

• 

CP 

CO 

3 

Z 

CP 

rt 



3 



CP 

CD 

>-Ja 

Of 

CP 



CD 


n 

3 

3 

a. 

3 


3 


3 

“n 

o 


n- 

CP 

Of 


3 



c 

3 

Of 



cr 

a^a 




c+ 

*3 

CD 

Of 

CO 

R-^a 

rt- 



Of 

3 

Of 

CD 

3 

3 


CP 

CP 


3 

-5 

rh 

3 

Oa 

fP 

<aaia 


to 


O. 

CP 

«aia 

n 


O 


d- 





O' 

^a 

O 

rt- 

«< 

O 

CP 


O 

rf 

a-^ 

CP 

3 

-P 

a 


-Ja 


•3 

-s 

CP 

CO 

CD 

3 


rt 

rt 


CP 

CP 



-5 

3 


3“ 

3“ 



3 

n* 

o 

Of 



CP 

CP 


Of 

O. 

3" 

o 


O 



-5 


f+ 

to 

CP 

o 


-♦i 


00 





3 

3 

o 




Of 


o 

f+ 

CP 

CP 

3 

ri- 


oo 

O 


3 

o 

X, 

-5 

CO 




<P 


U) 


«^a 

Of 


CD 


Of 

CP 



r~ 

rt 

<-»• 

<-+ 



o 

to 


CL 

Of 

.3T 

CP 

o 

3 


o 

CO 


CP 

-5 




Of 


CP 

«^a 


< 

CQ 


aa«a 

rt- 

rl- 


to 

O’ 


CP 

CP 


3 

3“ 

»Ja 


to 

aarfa 






CP 

O 


paJt 

— aj 


o 

cn 


3 


3 


cr 

^a 


“3 

-3 


Of 

< 

Of 



,rt 


3 

Of 



Of 

•aU 


(P 



CP 

n 



-s 






3 

CD 


3 

«Ja 

to 


o 

O 


rl- 



<3 

o 

3 



-h 



-o 



3 

Of 


cr 



3“ 



3 

CO 

o 


a-^a 

rt 


CP 

Of 


CO 


CP 


rt 

3T 





CD 

3 




(P 


o 

-h 



CO 

-s 


cr 



-s 

O 


O 

CP 

CP 



to 


i^a 



-h 

-5 

to 



CP 


CP 

3 



CO 

o 


a<^ 

-5 


3 

to 


rt- 

a 

3 


d- 

< 


r+ 



3" 




50 

«a<a 


CP 



CP 


o 



n 


Q. 




-H 

CP 


o 

CP 






3T 

CO 



Q. 


rt" 




fP 

• 


3 



O 




The principal overall system requirements are enumerated here. The near term application of satellite 
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LATER USE WITH LARGER SPACE VEHICLES AND PLATFORMS 

TRANSITION FROM PORTABLE SERVICE PLATFORM (ORBITER) TO FIXED 
ORBITING PLATFORM (SPACE OPERATIONS CENTER OR EQUIVALENT) 
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TYPICAL EARLY SATELLITES 





A satellite designed with its own propulsion capability to take it from the STS standard orbit and 
return would preclude the need for auxilary propulsion capaiblity. 
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This chart shows the top-level Satellite Services functions and cost accumulation blocks. 

The standardized Work Breakdown Structure (WBS) has been developed by the Standardization Subgroup 
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The facilities required for manufactuing/test and subsequent operation of the S are shown here. 
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Launch Site Facilities (Typical) 
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Production/Test Facilities 
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SATELLITE SERVICING LOGISTIC PLAN 



Satellite Servicing Logistic Plan 
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PROGRAM MANAGEMENT APPROACH 
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GROUND SEGMENT MAINTENANCE OPERATIONS 
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DEVELOPMENT PLAN OBJECTIVE 
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EQUIPMENT REQUIREMENTS 



r 


LL Lu 
— Cl 


X " 
H O 


I z 

H- O 

Z Q£ 

I 2 

Q LU 

§ < 

0 Q. 

1 ° ij 

a g CQ 

6 i < 

Z O Qi 

O an '± 

-i O ^ 


O CQ 

3 a: 

“ I 

t/l Z 

z o 


=3 < 
Q a: 
O ui 
S a: 


z ui 

o i 

_i 

UJ o 

a. cc 

^ o 
an u 


CL 

CQ 

Ql Q 

O < 


O O 
>- H 
“ § 


LU 


if) 

a: 

o 

n 

2 z 

- 1 

0 i 

t g 

1 

< Q 

5 m 

^ S 

o 

2 t: 

t/l 3 

Z 

< o; 

X o 

o u- 

ai - 

S ^ >- 

_j i*: H 

UJ (J — 

^ < _J 

^ ca — 

X < !“ 

< > < 

X UI m 



-112 



TYPICAL DEVELOPMENT HARDWARE 



Typical Development Hardware (1 of 3) 
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SUBSYSTEM FUNCTIONS. CHECKOUT VIA HARDLINE UMBILICAL TO SATELLITE. ALSO, 
WITH ADAPTIVE SOFTWARE, CHECKOUT OF MTV, OTV, AND TMS. 
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Typical Development Hardware (3 of 3) 
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SPACE TRANSPORTATION SYSTEM 
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REPLACE ORUs AS REQUIRED AND PREPLANNED 
REPLENISH EXPENDABLES 
CHECKOUT ALL SUBSYSTEMS 
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Typical Sequence of Operations (2 of 2) 


P 


G 

UJ 

Li 



o 

z 

< 

q: 

UJ 

Q. 

O 

LT) 

< 


(/) 

U 

or 

XU 

I- 

< 

> 

h- 

u 

< 

UJ 

Q 


CO 

z> 

1 - 

< 

H 

CO 

a: 

UJ 

H 

q: 

o 



u 

m 

X 

u 


UJ 

1“ 


UJ 

h- 

< 

CO 

UJ 

Q. 

CL 


< 

cc 

o 

(A 

s 

on 


z 

UJ 

H 

z 

< 

D 

z 

< 

>- 

< 

q: 

on 

< 


on 

< 


CO 






UJ 

UJ 


O 



X 

H 


CO 



u 

H 

< 

UJ 


X 

H 



-J 



3: 



z 

< 

to 

UJ 

H 



o 

to 

Q 

lU 

O 

< 

UJ 

a 

z 

< 

1 

u 


1 

Q 

LU 

h- 

Q 

Z 

m 

Ij 

UJ 



LU 

H 

CD 


O 

LU 

0. 

<I 

s 

< 

X 


CL 

to 

3 

to 

UJ 

H 

< 


UJ 

UJ 

CO 

U 

> 

U 

to 

to 

< 

< 

o 

LU 

< 

< 

UJ 

on 

-J 

X 

LU 

UJ 

-J 

K 

CL 

u 

-1 

-J 

UJ 

X 

UJ 

UJ 

LU 

LU 

on 

LU 

Q 

on 

C2C 

CiC 


i I 1 i I I 


U 

LL 

X 

u 

CL 

LU 

LU 

I 

Z 

o 

H 

< 

c/) 


0^ 

UJ 

K 

CQ 

o: 

O 


o 

on 

u. 

CO 

Q 

Z 

< 


o 

u 


U. 

on 

o 

H 


LU 

CO 

z 

O 

CL 

(/> 

UJ 

on 


u 

u 

o 

D. 

< 

> 

on 

o 

on 

UJ 

CQ 

on 

o 


o 

on 

u. 

z 

o 

h- 

< 

u 

lZ 


UJ 

UJ 

I- 

< 

t/) 


O 

z 

-J 

0- 

< 

to 


u 

u 

o 

CL 

< 

> 

on 

o 


on 

UJ 

> 

X 

H 

< 

UJ 

X 

UJ 

-I 

-J 

UJ 

H 

< 

CO 


I I 


\n 

t- 

1-H 

J 

ro 



\ 


<jp 

•c 

cu 


INTENTIONAUX wahk 







178 



LAUNCH SITE OPERATIONS 
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SATELLITE SERVICE SYSTEM MODEL 



Satellite Service System Model 



END OF YEAR 
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SERVICE EVENT AND KIT ASSIGNMENT MODEL RATIONALE 



Service Event and Kit Assignment 
Model Rationale 
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SERVICE KIT DEFINITION DEVELOPMENT 





ONE EACH FOR SIX GENERIC MISSIONS 
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SERVICE MODULE QUANTITY AND NEED DATES 



Service Module Quantity and Need Dates 
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'MORE THAN 20 SERVICE EVENTS PER YEAR REQUIRES FULL COMPLEMENT OF KIT HARDWARE, 
1 PER ORBITER AND 1 SPARE EACH KSC AND VAFB = 6 TOTAL 

‘EXPENDABLE - ONE PER SERVICE EVENT 
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AVERAGE SERVICE EVENT PARAMETERS 



Average IVlission Service Event Parametei 



DESPIN/RESPIN 216 (477) N/A N/A 
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MISSION ON-ORBIT SERVICE TIME CHARQEABLE TO SSS USER 



Mission On-Orbit Service Time 
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